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(54) MATERIAL FOR IMMOBILIZING BIOLOGICALLY ACTIVE SUBSTANCE AND 
IMMOBILIZING METHOD 

(57)Abstract: 

PURPOSE: To obtain a material composed of a substrate and a polymer compound supported 
on the substrate and having a carbodiimide group, capable of easily immobilizing a biologically 
active substance and useful e.g. as immobilized enzyme, antibody or antigen or a diagnostic 
having immobilized nucleic acid. 

CONSTITUTION: This material for immobilizing a biologically active substance is produced by 
reacting a substrate consisting of a 96-hole micropla£e made of polystyrene with a diisocyanate 
compound such as 4,4'-dicyclohexylmethane diisocyanate and a diamine such as 1,4- 
diaminobutane, adding a solution of a polymer compound having a carbodiimide group and 
prepared by treating with a carbodiimidation catalyst such as 3-methyl-1-phenylphospholene- 
1 -oxide and incubating the mixture at 60° C for 1hr. An aqueous solution of a biologically 
active substance such as enzyme, hormone, antigen, antibody, hapten, peptide or DNA is poured 
into the well and treated at 37° C for 2hr to immobilize the active substance to the material. 
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(57) [Utt] 

[ flirt] *^^04tt^W(cg1i3iifeM*H^'r*3t 




1 

[§lt*^3] *J^i/W5H«*St^»^ & 
K£LTfflft<**lTU*»#^ 1 Xte2 £E«0£«l¥ 

(Z>T&3§lt#^ 1 7!rS 3 ^r*l)frtcE*©£to¥WK: 

i o o o £k±oio<DT*hz>m&m i^i4^iif 

1 0 0 0 0 0aT©t>O7f&*m*31 l ftM 5 <D 20 
t>©T*5SI*^ 1 KE«©£«*^Wfcffitt&«lM£H 

^ex ftfr* KB. A^x>> ^y^H, 

DNA, pflDNA, RNA, £/&RNAT££fi 
*«9 fcE«0*»*WJCStt3ft*«*H*r«*ffi. 

[ 0 0 0 1 ] 40 

& mfetztz sbvttn&zt* co it $> <D^m\z m t & t <o 

[ 0 0 0 2 ] 
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LXQmmmzmvfb z. t^T^s. 
1 0 0 0 3] ^(Dtz®. mtiLmnzffi7£itT%m*<Dj5 

1. y7ya, i^ks, 7;u*;Mb&. &iii*££ic 

-f * (1986) ] 89-41 ^-v#Ji) 

2. ^*>S££T@£1-£27& ( r@«^»*j 84 1 

- 4 3 y#B8) 

3. -«s»»»-rH^-r4*& ( r@£ftgiijtj ^4 3- 

[ 0 0 0 4] X, ftBTfcU 

*ttlf-Xtt»«na©vZ;U7^ HIS^J:J:*Hft (P. 
J. R. Day, P. S. Flora, J . E. Fox, M. R.Walker, B 
iochen. J., 278, 735-740 (I991)$J£) ^<D£oUfe 

«ltR-r*ttO*&tCOUTIi, SorenR. R, Mette R. 
L, Svend E. R, Anal. Biochem., 198, 138-142 (199 
1), Jonathan N. K, Joseph L. W, Joseph P. D, Rache 
1 E. M, Mary C, Eugene L. B, Nucleic Acids Res., I 
5, 2891-2909 (1987), Allan J. M, Jeffrey R. B, Ter 
ence W. P, Biochen. J., 191, 276-279 (1990), J. A. 
Running, M. S. Ureda, Bi otechn i rues, 8, 276-279 
(1 990)^tE«$flT^*. ) 

2. - hn-t;i/D-xxfi^-< p >JK^Jcu vj»lt*t* 

\Zm&Mm\Z£ 0&8££®5i@£ (J. Sanbrok, E. F. 
Fritsh, T. Maniatis, Molecular Cloning, Cold Sprin 
g Harbor Laboratory Press, Second Edition, page 2. 
109-2.113 andpage 9. 36-9. 46) L D , V-T^D^U 

- N±(Ctlg®^$UT@^ (G. C. N. Parry, A. D. 

B. Malcolm, Biochen. Soc. Trans., 17, 230-231 (198 

9)) tzmntow&mvmfetzjj&mtftoztiTK 

[ 0 0 0 5 ] 

[%m&m$:L&? ttzmm) L*>ufc#&, ±e© 
mxa. <t¥mG\z&zjjfeT\** ^si^it, 

^nt><D*p\z\t. HAtf7vF, <VS/7t-h*Na 
BH3CNI?(DJ:^M«lSW*nsW0^, #J 

nmzmtLttft&teztt^t^?*? \z. ^^mmt 

[ 0 0 0 6 ] X, Ikflg^tll fflTLtf^^^^TJUr 
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a.. 

[ooo7] ®wwm\z\z, mtt<D&M&mz® 

ir*if£tt, &%®mbm€;Jih&^tf, tinhorn* 
ten*? it m*>mmz&m&>±<D&. 

[ 0 0 0 8 ] *»Wtt±»Lfc^*Sff©ji^**?BU 
T> $gl:gttMtiSf5CtjJ«Tf 4 miosis 

fct)Ot»S. 20 

[ 0 0 0 9 ] ; 

R; C0 2 H + RN-C-NR — R' C 



#SM 5 HS^I-f^li^f -fk^Wcfc OftSd 

£ & tt $ it £ C £ £ » WL t f £ t> O X $> Z> . 
[0 0.10] EPt>, <&#^77;U#vV 5 FH§g#* MX 

[0011] 

[fcl ] 

(=0) 0C (NHR) =NR 



R* C (=0) OC (NHR) =NR -h 

R" OH -* R* C («0) OR" + RNHGONHR 

R" NH 2 - R* C (=0) NHR" 4- RNHCONHR 

R" C0 2 H - R' C (=0) OC (=0) R" + RNHCONHR 



mmzm&zvz>mmEto\zmisTtt* mmt^tK. 

[0 0 12] WTlC*£E£i*ffll;:gft0!-f S. 

[ooi3] *»wtftffl$n5i«tita, 

^JSttTB.^ftiBgL < ti*-<0tfiff<Offl«teHfi (0- 

i oot) xm&xhz>h<D, w^it. y^x^^ 

[001 4 ] Igfc^ttMfctt, 



30 ir. i^+->^flg, nan. *'Ji£{t 

li^^f;^?^, tKH x #-#>x ~>»J#y;K & 
&a ; e^, tt, tt, &x 7 Jl/ S ~ ^ A , k 

40 

[0 0 15] ±ffiS«t7>Jgtt«!:LT»i, m^St. 7 4 )l 

a-y, *y>n, jffi, if. 77-f 

A*-, yU- h, X^-f HK^ttK«««tt) 

[0 0 16] *56Wtftfflt**^y-f ^ HS 



• 



5 

£ t LTIi. 03>Ltf, #H80g 5 1 - 

6 1 5 0 0 ■^a»-{C-ra^£ttTV>*£fe*>L. M. Aiberi 
no£<£>?j& (J. Appl. Polym. Sci., 2 1 , 1 90 ( 1 990)) 
«£UteftHf!¥ 2 - 2 9 23 1 6*§4>»fcBB?K$ftTUS 
Jj&miz&^TMfeTZ z twrtzx "J v<i 5 
F£*£t;f3 C£#T£3„ Kit*, fi^'J-fVyy^- 

[0 0 17] ±E*«*g>r yS/7* - hfcSlfctLT 
te. #J;itf, 2, 4-MJl/>yWVy7^-h. 2, 10 
6-h'Jl/>yWVy7^-h, 2, 4-hUl/>v< 
V~>7*-- h£2, 6 - h U U>v-f V *>7*- bGDfg 
lh'JU>y>fVy7^-h, l^l/>y*7i 
^JI/yWVy7?-h, 4, 4' , 4" - MJ7x-Jb 
>f l/>h'J^Vy7^-h, =^yl/>yWVy7^- 
K ^\ + it^5 1 l/>- 1 , 6-yWVy7^-h, 'Jy- 
>yMVy7^-h, l/>y7x-Jky<Vy " 

7*~K m-7x-Jly^7y7^-h, t7^l^> 
-1, 5-y-f Vy7^-h, 4, 4' - fc* 7 x ~ V > 
yWV'>7^-h, y7iZJM^>-4, 4' - v-f 20 
Vv7*-K 3, 3' + 4' 

i-^y-fV5/7*-h, 3, 3' -y>fJky7i- ; 
;M:*>-4, 4' -y-fVy7^-h, -fy*D>v, 

[0018] ±e* g#;i?*5M S KIS, ^<s>#^ ; 
a**/-* y v7*- hc-i^i^ffluscticfc : 

0. a«f^&**ai»Tffit$-&*^bT9lfiL-3-r)ai 
-fVy7^-hiltlt 7i- JU-f y y7^- K 

(*;uk n?) - h'j;KVy7^-h, y^ 

fj^iZJKyyy^-h, y^DA+y;KVy7 
;*^-f y y7^- b&ZMKtZZt&'Ct 

[0019] x. ®Bizmmtstiz>zt?$>zm. z<d 
mzh*mi±mtLTiz, -oh. -nh2, -co 

OH. - SH, -NH7^J^^^§|^M1 
^fIyWyy7*-h2 ; t;^©R«l:j;o 
TfB«KM*T£S'f y 2/7*- h^JS^^^A^m^ 40 

[ 0 0 2 0 ] ±IBW«l#U<yS/7*- hO*;^y< 

Cdr^Tt^^, 3 - 7i-Jk2-*X*l/>- 1 - 
t^/F, 3->^Jl/-l-7xZ^-2-*X*l/> 

C,H s OH 4- C 6 H S -N-C=N-C B H 5 - 

o^diciifTU 7£ ysttt, 

R' NH 2 + rn=C=NR — 

<D <k O \ZM'fT? Z> (Frederick Kurzer, K. Door agh i -Za 
deh, Chemical Reviews, 67, 1 1 7- 1 35 ( 1 967) &C/Andrei 50 



< 4 ) - 2 3 9 7 5 

6 

-i-**$/h\ i -x^;u- 2 -*7^i/>- i 
[0021] ±E#u*;u3j?v< 5 KoKigji, m&m 

Hfk^tto-Wtl/Tfflt^^ii^-e**. ft, Cftb 
[0022] te(o#;u#$;>r£ Kfls^tt. ^JAtfft&SBS 

6 3 - 1 7 2 7 1 8 *^«RrX«fiBB36'"3 - 2 6 4 1 2 
8^&*BK:E«£*lS«fc?fc, tf^flliirtKtfg**^ 

x ^ i/ >m * nm l x u * £ #^ $ n * -r y<o 

[ 0 0 2 3 ] Ufno^^yt^ott), *2£91T&/B 

±1 0 0KT©^J^y-f5 KS^tLTHS hOtm 
£b< . :©^JjHyW^ HK^^t^*tC*5^T*^ 

[ 0 0 2 4 ] X. *^T«it5*J^yW5 h'X£ 
^k^ttO^aottfflt l/Tli. lOOOWlT^ 
0. 1 0 0 0 o q&ltx&zz ttfft* Ll>. 

[0025] ft. «*tf. itSEW&tf u-r y>-7*-b 

tt. 1 0 0 0 lZffitzf£^*><Dbft&tZ>Ws Z 

cD.tf)^^U^;u^v<a He our I*, #U*JI<#v 

T. #U77U*U>. ^'Jt^y7j^l/>. # 'J ^ U 
[ 0 0 2 6 ] TtCiB^Lfeck^C, ±E*A#y<5 

[^2] 

• C 6 H 5 -NHC HN— CjHg) OC,H 6 
RNHC (=NR' ) NHR 

Willians, Ibrahim T. Ibrahim, Chemical Reviews, 8 
1 , 599-606 ( 1 981)#B&) ©T, *%W\t. Z<D£?tZ 



# 

7 

[0027] *%w<Dm&®nz®fe? ztzitxDvm 

5 Kft«4fcJ:0fcD, .H*JKy>fS Kfc£»0J»B 
[0028] #*#5;-f ^ &*fcj6i;, £ 

[ 0 0 2 9 ] mH2S«±tCHU£^JU#v<^ 

[ 0 0 3 0 ] J:0J:'5fcLT»6*ifc*SBW©ffitt«i* 

SKSC'fettifta^** HKH&tfjtCte. SPH, 20 
DNA, dIJcDNA, RNA, ^fijcRN A^M^t^C 
[ 0 0 3 1 ] ±iE*5gWoett^M*@«-r*fc«)(!!>tt 

1 0 OttrSCtW^LU. 30 
[ 0 0 3 2] dO<t-5KLT^^nfcH«$tlfcfitt«) 

[ 0 0 3 3 ] N. SSKTIi. f£tttlM?>*i#2n*& 
« (*S£«5*) tt^FWCfcatf. Frederick Kurzer, K. 
Douraghi-Zadeh, Chemical Reviews, 67, 117-135 (19 40 

[0034] uTiz*%Bn*mm&uz£ om^mmizm 

[ 0 0 3 5 ] 

4, 4' - y y □ a ^ y ; M ^ > yW 7 *> 7 ^ - h 1 
17. 9gty^DA^yJKVy7^-h 1 2. 5g 
Sr*JU#y< 3 FfclttK (3 - ^f Jl^ - I - 7i^- 50 




#i¥ 8 - 2 3 9 7 5 
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2-*X*l/>-l-t + yF) 1. 3g^C§I^ 

;b*v-f 5 Hfcfift 1 0 »• fi 2 4 0 

0) u01 Og^KO. ^/-JHOOml 

[ 0 0 3 6 ] *;U*y-f 5 IMI:£tt8tt2 0S&tt 
/f 7*n>5M V 5/7*- M 9. 9gtn-^M 
7v7*-h2. 0 g fc*;i,#2M5 hMfcftfeiS ( 3 

1 -7i-Jk 2-***l/>- 1 -t^->F) 

o. 2g^i:fi^i^T, i 8 ot-?3 bibie** 

0, g^ft^M 1 9 0 0 ) Z'&fz 0 C<D1 0 g 

0, yfDD>^>i00ml tC^fiPU # ;i/ # 5^ < 5 

[ 0 0 3 7 ] fc^tfy-f 3 Kfc£**fc3<D«*0!i • 
2, 4 - h U U>v< 7 5/7*- h/ 2 , 6-hUl/> 
-✓-f 7 5/7*- (7g£f>J€r = 8 0:2 0) 7 

8. 4 g t 7i-H V 5/7*- h 1 1 . 9gt^fh 
7>7 o DXf"l/> 6 1 5g4»t. ^JjUy-fS 
( 3 - *?)\,- 1 - 7i-Jl/*7*l/>-l-t + y 
F) 0. 9 g <h^tC^^#SmT, 7 5^1-2 4^^^ 
*;i/#vW3 Ffc£;fo»ifc3 (M£&1 0, » 
1 5 0 0 ) 

i [ 0 0 3 8] #;b*SM 5 Ffl:£&*?«4 ©BiifliJ 
% 4 , 4 ' -y7i-JM^>yWVv7^-hl 12. 
;6 g <h7iZiK 7 5/7*- F 1 1. 9gt^7h7t 
HD77/9 2 2. 7 gft, ^i^y^fSFfblSK 
(3-^^;U- 1 - 7xX;U#X#I>> - 1 - ;**5, 
F) 1. 2gi:^t;iifi^T, 7 5tT16^^ 
J6Sti\ *;UyM; F<b£tfi§fc4 (1^1 1 0, & 
?Wi2 3 0 0) 

[ 0 0 3 9 ] rt;U#5/--f 5 hMfc£**»fc5©8«fl 
m- x h^^^^^v'J U >5/-f 7v7*-h700g 
tAi^yW5Ffttt« (3-^i^l-7x^ 
**l/>- 1 -**5/ F) 14g^fi^l^T> 18 
0tT12^f B ^^$t, <yy7^-h^7h^ 
7My'Jl/>^My^F (M£&=3) 
&tr*T, fl£ftfc;&;U#y< 5 F 7 4 . 6g£l£g6 
Otf'J <;fr*5/X^l/>) ; E//^ t jVx-7 t ;U6 3 . 6 

g £ i o orr-4 8»*iBJKtf>st*fc. :n^i o g K 

^J^^5 (1^^7)fil 4 0 0) £t#/i. 

[0040] xfotfi?^ spits 6 ommm 

4, 4' -y7irjM^>^ V x7* - h 1 6 2 g 
ifh7hFD77> 8 8 6 gtfT*J^yWi 

(3-/7^-l-7i^J^X*l/>-l-t^y 
H) 0. 3 3g^lC^i^l|. 'J77^XTT7 
^P B 1M^$-a:, 7j;U*5Ma Kft^«*«6 (1^S6 

o. ^¥^7>^*i 3000, 5ms 

%) 
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[oo4i] #;i/#v-f ^ ^it^mmm i ©^it^j 

m-rh^^^WF^y !/>y< 7 v7*- h 7 0 0 g 
£*;w#y-f s hMk««t (3 - i -7xzu 

^^>-l-^ + yF) Hg^Ii^i^T, 18 

^*->U-l/>*;b#v-f 5 H (E£g=4) 

^75/X^;-^8. 9g*80t-e24Wr-1R* 

ftl^ 1 RFPflS*$-ti-fc. CtliC^@7K 6 9 9. 3g£& 

1 6 0 0, 011%) 
[0 0 4 2 ] 5 Hfl:d«*tt8©ll»«! 

-fy*a>yMVy7^- h 2 0 g tlDVXi/l a Hft 

-**->F) 0. 2g^^l^i^T, 180TCT18 

<ysf (fi£g=4) ne»nfc*;u# 

y^F7. 5 6 g £ 3 - y>f^7 5 7 - n - ~fu tf 
J!/7^>2. 0 4g^8 0tT'lPtF B mftv^tfci, p 

- h;ux>x;u*>&*^;U3. 7 2g£jnx., msn-l 
gfcS-tffc. rftK^g* l 2 o g ^^^iiJtoA, 

#y-f ^ Ffc£4***8 (^C?^^il 4 0 0, *'J 
1 OfiS%) 

[ 0 0 4 3 ] K{fc£&»»9<0«*0i| 
4, 4* - yy^U^ + yJM^>yMVy7^-hl 
17. 9g£**#v*5 FfcMK <3->^;U- I - 
7i-jl/-2-$^^l/> - 1 -t^y F) 1. 2g£ 
Sfc^BfilT. 1 80tT8^KS^$t, -f Vy7^ 

= 2. 4) £f§fc. i^f^J^yWU' 
7. 8 5 g tm&fem 6 £>#U (**isX7U» ^6/ 
/^JH~r^5. 9 2 1 0 01CT4 8»Pp1JR«$ 

■tt-fc. enters* i 24gs»*i:i»i, 

i= hMt£4fe»fc9 1 3 0 0, 

ft 1 0 11%) 
[ 0 0 4 4 ] *^#y<5 Kftft«*« 1 OOmfeM 
4 , 4 f - v 7 x ;* * > v-f 7 > 7 * - h 1 5 g £ 
^J^yWS FfcftMft (3-*^JU- 1 -7ir;k2 
-*^*l/>-l-t + yF) 0. lg^fh7bFD 
77>145gf t$l?i^T, 7 5 1C"C8^R3JR* 
Stt, -fV5/7*-h*Hy7z-JM^>*^#y'f 

< 5 FiSifcKlS^Sffi 1 0 0* "J (t+y!fl/» t 
/ ^^;i/X-x^ 9 . 4 4g£j|JD*_, 7 5tT4 8^f.1 

12100, ^U7-M1011%) 
[ 0 0 4 5 ] t>)VXV^ ^ Kfc£ft*tt 1 1 
2, 4-h'Jl/>y-fyy7^-h/2 ( 6 - MJ U > 
SM 7 v7*~ hc7)?g£$J <jg£lij£ = 8 0:2 0 ) 1 



6 ) tH?8 - 2 3 9 7 5 
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3. 9 gt*jP#y-f ^ Mfc&feJ& (3-^^;P- I -7 
x^*X*U>- 1 -^->F) 0. lgtrf^t 
h # D77>150gt» S*81ST. 7 5TCT8Nffl 

-fVy7^-F^«F'Jy>^JUyWn' 

tHD^y^P/OXJI/tOithU^Al. 62g^ 
£0*, 7 5tT2 4i^r^J^$f, *jKyMaHft* 
fcfcft 1 1 (S^fl^* 1 0 0 0 , # 'J7-M 1 0 
11%) 

10 [ 0 0 4 6 ] rt^tfv-r £ JMt£*»»$!ll 2 0»«fil 

4, 4' -y7i-JM^>yW7y7^-F24g<!: 
¥^#lPft4 0 0 U X^ U>^U 3-)l2 Og^r 
h 7 t H □ 7 7 > 4 4 0 g iC #C Jl 

a mfcftfefc ( 3 - i - 7iziH7* 

u>- i n o. 2g^jini^, &m%m%T. 

1 2 (&¥^#^S 5 3 0 0, IU7-M101I 
%) 

[ 0 0 4 7 ] F<t£$r$&l 3 0U£#J 

20 4, 4' - yy^DA^yjM^y-f V v7*— h 5 
2. 4gfl, 4-y7$;^>8. 8g^fh7t 
FU77>6 2 0 g\zm&Kf&2i*tz. ^(C, ft^tfv 

-f i Ffl:tt» (3-*^- i - 7i^*x*i/>- 

l-^^H) 0. 5g£fc0;t, g*£ffl»T, 7 5t 
■C4 8^f^^$t, TJ^tfv-f 5 rMt£^J§i£l 3 
(t¥^^fi 3 7 0 0, #'j7-|gl0liX) £ 

[ 0 0 4 8] ^£0*] 1 

(1) V-f D7" I/- h±^0DN A* U 

30 

77-y^^-Ml 3mp 1 80)1 a c * Z^^^CO 
7jl/f^P-->y / -y l -f h^^^S 2 9 b a s e ZMfe 
b, DNA£j&& (MILLIPOREtt^, Cyclone Plus DNA/ 
RNA Synthesizer) \Z <fc 0 , O&giE^J 0) D N A £ 

F 1/ y h 7 h* y > 7 »J 7 ^ 7 7 7 ^ - i! 3 > y a 7"' 

75^-rh (MiLLipoRE^ia) £»*&A,fc\ in. tr* 

t^>7^t;7^;I/7^ y-f hii, BTilfc. 
40 %££^lj 1 

5' BGA GGA TCC CCG GGT ACC 

GAG CTC G A A TTC 3' 
[0 0 4 9] #U7f l/>»©9 6^7'f^D7 , U-h 
x;l/ 5 AC* yW 5 1 O 0 . 1 m 

i oda, 6 orn wim-f >^^^- h tfc. ^x;u 

^X^y-;i'C < i;<^^L, 60tT30^^iL^. 
t'^^>^^$nfcDNA^Urfv-^^ (±!B^SSE 
?IJ 1 0 1 0 pmo 1 /m 1 &fttf)7K^&) 0. 1 m I £ 

50 LtUai»9lA (^7>^7) CD*3CO^5 0r> 5 7vO*OlC 
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(tt»#*ll ~5) fc»EL. 3 7 1CT2I$(B!HSL 
fc. @^>fbm> M^tKO. 3m IT 5. 60<t<i5fef 
U 6 01CT3 0-#ttilLfc. &i£firf&$gffl 

[0 0 5 0 ] (2) ttffl 

sr*>y-T*) fc», DN Ai^jbj^i^llfc^x^ 
JC, 3%BSA)Si (3X Bovine Seruo Albunin (BSA) 
/0.2M NaCI/OlMTris HCU 0. 05* Tr i ton-X-1 00) 0. 2 10 
nil^M, 37fC30^-f>^a^-hLfc. BS 
A&i££$3l®£&, Xhl/^h7ey>7^U7^ 
*7 7 * — i?3 >yiy- (I25pg/mi Streptavi 

din-Alkaline Phosphatase conjugate (CL0NTECHS3)/0. 
2M Tris HC1, 0. 0535 Tr i t on-X-1 00) 0. lmie 
A, tST'30^>^a^-hLfc e O^T, 
1 (0.2M NaCl/0. 1M TrisHCI, 0.05X Triton-X-100) 
O. 3ml-ClO^30^U 3EIC, I5fc#$ 2 

(0.1M NaCl/O.lM Tris HC1, pH9.5/50nl MgC!,) 0. 
3m 1 T 1 ElftfrLfcft, SHi£$t (log p-Nitropheny 20 
lphosphate disodium salt hexahydrat e/0. IMNaCl/0. 1M 

Tris HC1, pH9.5/50ml MgCU) O . 1ml SrjEjnA, ^ 

*aT2i$ra*eE*;*-e-fc. 2»nei«, &*x;u* 

1 iC^t. 
[ 0 0 5 1 3 Uttftl 2 

(1) 7-f^pyi/-h±^07M/yS7t:y>7^ 
# 'J 7 * 7, 7 7 - if 3 > v y - h <D m £ 
tfU X^l/>§Stf> 9 6AT<^Dyu-h(0^x;U5^ 

(881^6-10) K#;U#v-f 5 Fits®®®. 1 O 30 

y>7WJ7*X77^-f3>yay-h»» (12 
5pg/al Streptavidin-Alkal ine Phosphatase conjugate 

(CL0NTECH^)/0.2M Tris HCI, 0.05* Tr i t on-X- 1 00) 
O. lml^lJD^v 3 7tt3 > + a^- h L 

ft. 

[00 52] (2) &m 

ft#f&l (0.2M NaCI/O.lM Tris HCI, 0.05X Triton-X- 
100) 0. 3mlT?10»^3@ft*L, MiC, 40 
m2 (0.1M NaCl/O.IM Tris HCI, pH9. 5/50m I MgC I , ) 
O. 3m 1 T 1 HifefrLfcSK ( (lug P-Nitr 

ophenylphosphate disodium salt hexahyd ra t e/0. 1 M Na 
CI/0. 1M Tris HC1, pH9.5/50nI MgCl,) 0. 1 m 1 £jfJ0 

2 IC^t*. 
[ 0 0 5 3 ] l£|£0tJ3 
ltttLT©*»JXfl/>«7>f^Dyi/-h (SUM110 50 
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N ELISA/8 9 6 F7U-Mype C (tt^^-^^-f htt 

i c*-r. 

[ 0 0 5 4 ] £»0ij4 
[ 0 0 5 5] a£^0J5 

msey i tmm<D?jfe\z& o, *;u#x-f * titsmm 

m 1 £#«LfcV-f* D/U- hiZ 0 . 01MQHEP 
ES (pH7. 0) t^Lf;ACTH^y?Ft'J^ 
V- (^>yi7M mm (lmg/ml) 0. 2 
ml^MU &<*ti§&, ^i^jtt, "WS-** 

m^Lrz" cvmttz sisimom utz. ?u y*>?m. 

( 1 0 % B S A£*tr 0 . O1M0HEPES, pH 
7. 0) 0. 2m 1 ££x;Hc#at, 3 7 t T 3 0 # 
?xJK&»ifc£i£T, 0. 0 1MOHEP 
ES (pH 7. 0) 0. 2 m 1 £5HxL, ifcfrbfc. £ 
(Dmft* 3[§l*i9iIUfc. *n A C T'H Y^X 1 gG (C 
YMBUS/Ht^XyX'J^T^FttlS, lmg/ 
ml©50%^'J-t!D-7^I) £..0. 01MOHEP 

rs ( p h 7 . oj tio ofetz ^mLfcmm 0 . l m 

1 ^i^/CMU iiST3 0#K&£-i*fc££&, 

0. 01MCOHEPE : S (pH7. 0) 
0. 2ml^MU ftfrbfc. Z.<D®Hf* 3 UUDS! 
L£. ftv^X ] gGt^I g G - 7;U* U 7^X77 
^-1fD>vay-h (Kirkegaaer ft Perr^tf^ h U 
lmg/mI(D50%^»JtD~7ii) ^ 
0. 01MCOHEPES (pH7. OTlOOOfglC^ 
mLtcfemo. 0 1 m 1 SrJDPA, 3 0 

fc. *g}££j£T0. 01MWHEPES (pH 

7. 0) 0. 2ml^^ail5t^lfc. C $ f£ £ 3 © 

« (pHIO. 0), SmMMgCli, 5mMp-~ 
hD7x-JPJ>K2th'J^A) 0. Olml&JD 

a, 3ot:tmf B iir^tt, o. in*K:>-mj* 

AtK^^O. 2mI«rJD^, * # ib S -& fc . t&9tft 
&frT4 0 5 nra«)!8M*aSlfc. l^«(DMIf^*5 

[ 0 0 5 6 ] §*li£0J6 
^UX^l/> f-X [Poly (styrene-2% divinyl benzen 
e) f 200H00mesh] 5 g * ti )\,# V-i = Y ik£®&m 
1 ,'2, 3, 4, 6, 10, 11, 12, 1 ZOft^m 

(THFtl 0|g^) 1 0 0m MC 3 O^PolSSS Lfc 

It, 6 ox:T3i^ra«:i»L, a H^k^^jtes 
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»lM/10mll:37t'r2BH»*», fcf-Xfc 
I5=r7s 74 ;U*-T3S'JU I@*5 0 Om I 1?^. 

3 m I KflnA, 2»B»O**<D 4 0 5 nmfl!)»316 
ft£#7l£3fc«W£ffi^TW£Ufc. ^©£^£31 lie* 

-r. 

[ 0 0 5 7 ] HJ&0J7 

7^;*7 U 7**7 3>yay- 3mlC 

MT2^riMt, tf-X£# 7X:7^;y*-T3S'J 
«B*5 0 0mrm, «*b, XM/7K7f 

[0058] mmms 

(1) PET>'^;i/A±^ODNA^-'J^V-^@^ 
#'JX^l/>fU7^l/-h (PET) 7j)l&*lc 
mX5cm©I^i;«|iU £ ©7 4 ;UA±lC^7 

6, 10-130^^0. 
5 m I £X M >a-^-T^SIb/Co u©7^J^^8 

(«I*E^J1 O 100pmol/ml 

3 h^7P7 M, 1 0#|8IH5£Lfc. 

[0059] <2) fctti 
ttffitt, CLONTECHftGOGENE-TECT Detection Systen£ffi 
ftf^tt, ^©Detection Protocol iZ'ft o WTiC 

(a) 7D7*>y 
A-f^iJAy^l:DNABe7-r^A€An» 3%BS 
A^2ml^jjDA 4 37t> 3 0^-( >^jl^- ht 

>vay- hOU^BS A***«3I*5S», Xhl/7' 
h7h'y>7J^U 7 *X7 7 £3 > va^*- h® 

(c) 

Sfc#?£l (0.2M NaCI/0. IN Tris HCI, 0.05* Triton-X- 
100) GO 2 m I T 1 Qft-3r>Z®Vt#? 
(d) 7 7~£& 




#&fi¥8 - 2 3 9 7 5 
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ft#&2 (0.1M NaCl/O.lM Tris HCI, pH9.5/50nl MgCI 
,) CO 2 m 1 Tl Mars, 
(e) 

ll^i (ft#$2 (O.IM NaCl/O.lM Tris HCI , pH9. 5 
/50ml MgCh) ©1ml + BC I P^i (50mg 5-Bromo- 
4-chloro-3-indolylphosphate/900ml Dine thy I fo roam id 
e) 3. 2 u 1 + N B T ff£ ( 50mg Nitro Blue Tetrazoli 
ub/I. 8a 1 70%oethanol) 6. 4/zt) 1 m 1 £2JD;t* ^ 

&<D*ttm? 3 wp«^fes^$-&s. 

10 < f ) 

[ 0 0 6 0 ] ^ig^J 9 

(1) PETlA0Xhl/yh7fy>7i^ l J*X7 
7 * — -t?3 >y^y- hC0@£ 

3 tm&<Di?mTj3 jiXis-t a K^b^*»« i - 

4. 6, 1 O-l 3$Ml/:7>f;i/Ai:, XM/^h 
7t'y>?;^'J*X77^-t'D>yay-h^ 
( 1 2 5 pg/n I Slreptavidin-Aikat ine Phosphatase conju 
gate (CLONTECHia/0. 2M Tris HCI, 0.05* Triton-X-10 
20 0) ^*;^yW3Kjb^T*ILfc7^^At»iI 
mW*m\>TUft\,*7 << )Vh (7 / 7>^) (C^oCOi5C03 

[ 0 0 6 1 ] (2) fcffl 
(a) 

&#?&1 (0.2M NaCl/O.lM Tris HCI, 0. 05% Triton-X- 
100) CD 2 m 1 T 1 0 ft~3~D 3 EF«c^Lfc. 

(b) /V>7 7-^ 
&#&2 (O.IM NaCl/O.lM Tris HCI, pH9.5/50mI MgCI 
, ) CD 2m 1 T' 1 llfi&Lfc. 
30 (c) ?g£l#fE 

SJf®& <&#&2 (O.IM NaCl/O.lM Tris HCi, pH9.5 
/50nl MgCI,) (Olml+BCI P*g® (50ng 5-Brono- 
4-chIoro-3-indoly!phosphate/900nl Dimethyl f o rnam i d 
e) 3. 2y 1+NBTi (50ng Nitro Blue Tetrazol i 
on/1. 8ml 70Xethanol) 6 . 4 u 1 ) 1 m I $rjJD^_, ^ 

(d) 

[ 0 0 6 2 ] 1 O 

40 (1) ^7X±^0DNAt'j37-(Dl^ 

^^/§^i - 4. 6, io-i3*mu mrnmz t 

( 2) ^ai 

*I0il3i:^^©Mi:J:O@)IDNA?:^tfJlfc o & 

2 i:^-r„ 
[ 0 0 6 3 ] i i 

(1) ^7Xl^COXhl/7'h7h'y>7J^U$X7 
7 > y'ay- h 

50 HM«3 i:H«©*i*"C«7^affiJw 1 0 %#JU#v-f 
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5 tits® mm i~46, i o-i 3*asu mmm 

(2) &lh 

[ 0 0 6 4 ] nmw 1 2 

(1) i^lMODN A* U rf*7-COB^ 
**«3t^«0*«"C«*E«ffiK 1 0X*^#5M =■ 10 
Ffc£»»»l~4, 6. 10-1 §H&0»J 

3 ^iO^ftiaODNA^i^Lfc. 

(2) ttffi 

Sm«3tRI8o*Sl:J:0I«DNA*tt-lblfc. & 
^££2lC^T. 
[0 0 6 5] 1 3 

(1) «S±\O^M/^h7lfy>7WJ*777 

m&tfl 3 ii^^^^&T^^^ffitc i o a 

F<fc£»*S«l-4, 6, 10-13$SSU iPJ 20 

(2) fcfcB : 

WJ*777#-<3>5;ay-hMUl/fc. 
££2 fCa*?.' 
[0 0 6 6 ] ft. ±BEHifify 8- 1 3 fCO^T. § * <D 

2 1 0 0 c m- 1 ttiS®;b;i'#i?<f 5 Nc#W<D»JRj&< 30 

[ 0 0 6 7 ] $ffi0U 4 
^ffi (Whatinantt^, 3£ft#^4 2) &*^#5?-f 3 H 
8811. 2. 3, 4, 6, 11. 10. 12. 130$ 
mm (THFT2 0te**O iC 1 O^roliSmtfc^. 6 
Or. 3 0»HR»U *^y<5F^ttM^a 

[0068] mmm 1 5 40 

;^'J*X77^-t3>yay-h*@$L^iBl 
fc. 2 IC^-fo 

[ 0 0 6 9 ] HJ&£0il 6 
S^D7^H- <«±7-f^AttB, FR*<7\ ?l 
SO. 7/zm) fe*^*^3Hft*»Ml, 2. 
3, 4. 6. 10. 11, 12. 13 <D$i%im (TH F 
T2 0fS#R) 10»R!S8ILfc», 6 01CT3 0#ra 



^i? 8 - 2 3 9 7 5 
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<*->3 >£Molecuiar Cloning 9 . 31-9. 51 (Mo I ecu I 
ar Cloning, a laboratory manual second edition, co 
Id Spring Harbor Laboratory press 1 989) IC ft n X'fs 

[ 0 0 7 0 ] Klftiittl*. DNAHI^-^J- ($1 
ittfcH. DNA MW.Satndard Markers, A -Hind I I I Diges 
1) 1 g£ 1 K7#D-xy^«»Mc»T#iiLfc» 

T, ADNA (^Si^tt^. bacteriophage Acl 857 S 
an7 NAs) STRATAGENE*t§J. Randon prinerBri 

ot inylat ion Ki t £J8 t>Tf£§3 L fc >ffc:/n - ^ 

0. 5 // g £/W XLfc. (SES. h?>*77- 

teftlsfzo £biC. &ftte> STRATAGENE&S, Flash 
<SSiS8l) Detection Sys teiC «fc 9 fx o fc. ^(DSS 
7^fP-X«^Mc»lCJ: D»@5tlfc77^^ > h 

[ 0 0 7 1 ] tt&0J 1-15 

5- FfcA4l!^JBt*&^ttttft**!S*l 1 ~ 1 
5 £H*fc«S^Ttt*«£Lfc. »*tt*l , 2 CD 

[ 0 0 7 2 ] tt&tfl 1 7 (ftfcfcKJcSDN A©#ffi) 
(WSt$)5y';^^7Jl/rt K*ffiUfc**DN'A 

77->^^-M 1 3mp 1 8(0 1 a c ' Zffi«*co 
>^1M h(0^^b29base £^>£ 
L. D NA cj dcttl (MILLIPOREftSg. Cyclone Plus DNA/ 
RNA Synthsizer) tC<tO, £A~F ?>Jc7> D N A 
J&Lfc. CCO^^DN AC03 ' 2#l<DE^JO 

7 7* -if =3 >yay- h * £ £ (C. 

h'tf>7^^7^Jl/7^-1'h (MILLIPOREttiD 

5' «MIIC». Y ^ J l J > £} — (MI LL IPOREtt®) 
m*&/otz\ N. ft5 1 >7*X77^7$^htt 1 
BT75 / U >* — «, H2N-TiU;. 
iMSE^J2 

5' H2N-GAG GAT CCC CGG GTA 

CCG AGC TCG A A T TBC3* 
[ 0 0 7 3 ] * U U >^V< // p 7' U- h (SUMIL0 
N ELISAffi96Fyu- hType A ^7 7 h ftS, 

^©(iT^yg) 05^ic2%^ju^;u7;i/xt H (« 

BSli®^^(pH7. 4) 05:0. lml^M 

1 . gm?2m$tiLmLtz. *-c2\°\vtft'& % 75 y u 



( 10 ) 



-23975 
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J£ggB?iJ2tf>l 0 pmo 1 /m 1 0. 
1-5) fc#£b, 3 7tT2^f B 1i^tfc. 



[ G 0 7 4 ] 
[£l] 



[52] 







m 




ran <I^ A / A 


lD 3. j 
*** 


1 


1 




DNA 


4 4.1 

±0. 7 ! 


0.4 9 
±0.0 4 


2 


1 


PSSSi 




1 0. 9* 1 
±0. 9 


0. 6 7* 2 
±0. 08 


3 


5, 7-9 




DNA 


3 0. 7 
±0. 5 


0.4 9 
±0.0 2 


4 


5, 7-9 


PS8 




10. 6 
±0. 4 


0. 62 
±0. 0 7 


5 


1 


PSS 




5. 07 
±0. 03 


0.9 7 
±0.0 3 


6 


1-4, 6, 
10-13 


pskvt-x 


DNA 


1 00 


1. 5 


7 


1-4, 6, 
1 0-13 


PS*^-X 




5 5.5 


0.- 5 


1 7 




PSR 


DNA 




2. 6 1 
±1.36 







j 








«« 




& 


l-4 r 6, 
1 0-1 3 




DNA 


o 


X 


9 


1-4, 6, 
10-13 






0 


X 


1 0 


1-4, 6, 
1 0-1 3 




DNA 


0 


X 


1 1 


1-4. 6, 
1 0-1 3 






0 


X 


1 2 


1-4, 6, 
1 0-1 3 




DNA 


0 


X 


1 3 


1-4, 6, 
10-13 


«« 




o 


X 


1 4 


1-4. 6. 
10-13 


iftte 


DNA 


o 


X 


1 5 


1-4, 6, 
10-13 






0 


X 



[ 0 0 7 5 ] 
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[jfHJB] ¥^6^8 ft 2 3 B 

[*iiE*t*«»*i mmm 
[*iE*t*«B*] 0004 

[*&££&] St3€ 
[*§IErt£] 
[0 0 0 4 ] X, 

1. 5 ■ m%\z7-*-)imz%? %mmt?*-)i&* 

(P. J . R . Day, P. S . Flora, J. E. 
Fox, M. R. Walker, Biochem. 
J. , 278, 735-740 (1991) ^<0 

<ffi, C(DMl;It5i(D^^(^UTH Sore 
n R. R, Me t te R. L, Svend E. 
R, Anal. Biochem. , 198, 138-1 
42 (1991), Jonathan N. K, Jos 
eph L. W, Joseph P.D.Rachel 
E. M, Mary C, EugeneL. B, Nuc 
leic Acids Res., 15,2891- 
2909 (1987), Allan J. M, Jeff 
rey R. B, TerenceW. P, Bioche 
m. J., 19 1, 276-2 7 9 (1990) J. 
A, Running, M. S. Ureda, Biote 
chn irues, 8, 276 - 279 ( 1 9 9 0) ^ 

2. - h Dt^D-xxiit^ti >m±\zu vjssttrtiri 

ttDD^«l3HC<fc0«8*»*@S (J. Sambro 
k, E. F. Fritsh. T . Maniatis, M 
olecular Cloning, Cold Spr 
ing Harbor Laboratory Pre 
ss, Second Edition, page 2. 
109-2.113 and page9. 36-9. 

4 6) Lfc o , ^ $ u7u- b ±\z^m^m^^xm 

(G. C. N. Parry, A. D. B. Malco 
1m, Biochem. Soc. Trans. , 17, 
2 3 0 - 2 3 1 ( 1 9 8 9 ) ) "T -5^<0&g&ifT@£ 

[#*&*§IE2 ] 

[mjEKmwmz) mmm 
[®jEttmmE&] 0060 

C0 0 6 0 ] §H*S#I9 

(1) PET±-\(7)X hl/yh7fy>7i^'J^X7 
4, 6, 10-13£*«Lfc7-<JUA£, XhU^h 



) . #fP!¥ 8 - 2 3 9 7 5 



( 1 2 5 p g/m 1 Streptavidin-AI 
kaline Phosphatase conjug 
ate (CLONTECHI3/0. 2MTris HC 
1.0.05% Triton-X-100) £#;U# 

[*«*IIE3] 

[niEtt&wmz) mmm 

[*$IE;tt&^@£] 0 0 6 2 

[0062] mmm i o 

(1) ^7X1^DNA^'J 3-?-<Dmfe 

mmm s_tmmojj&T% ? xmmizti jiXz;^ VRfc 

1 ~ 4 . 6, 1 0 - 1 3 mmM8_£: 

(2) «m. 

miEMmmm^) mmm 

[*IIE#&3i§£] 0 0 6 3 

to o 6 3] mmm i 1 

(1) #7X±^(37> bU7 F7t'y>7J^'J*X7 

S&«flJ_<hE«©*ftT#7X3SiBK: l 0%#;u*v-f 
5 Mfc£#Ji§&l -4 6, 1 0-1 3^ML, 

(2) Mm 

;^'J*777^-t^>ya^r-h^^tblf:. 
£ ^ 2 iC ^ 1" . 
[^*£*SIE5] 

[^ie^^s^^j mmm 
[nmft&mm%] o o 6 4 

[ 0 0 6 4 ] Hffiffl 1 2 

(1) i^l^ODNAt'J^v-cT)!^ 

mmm8_tmm<D*m-?mfo%®\z 1 0 %#;u#v-r;= 

Kfc£#>»»i -4. 6, 1 0-1 3^MU gji&ffl 

8_tmm<Djjmtz±*)DN AzmfeLtz. 

(2) &m 



^ (12) ^ 



[®iE%mmE%) 0 0 6 5 
[*$IEft£] 

- [0065] mmm i 3 
(i) mtiL±^oz hu? h7try>7;u*u^^77 



[¥^*IIE#] 

C^ffiB] ¥fi£7^8S 2 3 B 

[*§iE#&#gt£] mmm 

[*tIEM^3t@£] 0 0 0 5 
[*$IE27&] £3! 

[ 0 0 0 5] 
[3^*iIE2] 

imiEM^mm^} mmm 

[}$jE#^3l@£] 0 0 15 
[*§IErt£] 

[0 0 15) ±ftmtt<D&fttLT\z. y^)i 

[#^*$IE3] 

[flIE;tt£i3!@£] 0 0 19 
[}$IE£&] &m 

[0019] x. ®£\zmmatiz>ctr$>z>tf* z<o 
m\z**mi±mtLT\*. -oh. -nh^, -co 



ftffl¥8 - 2 3 9 7 5 
(2) 

£^2 tc^-r. 



OH, - SH> -NH7;i/^;u^^^wi-e{b^ti^ 1 

*S*y-f V 5/7*- h 2±)lt<bfcfolZ<k-D 

te«*IIE4] 
[*IIE##*#gi£] WfflS. 
[*IIE*f#i3l@£] 0 0 5 2 

[SSiEftg] 

[0052] (2) am : 

ft#&l (0. 2M NaH/0. 1M Tris 
HC1, 0. 05Ur i-ton-X-100) 0. 3 
mltl0^^3l5l^U HtC. &#&2 (0. 1 
M NaCl/0. 1M Tris HC1, pH9. 
5/50mlMgCl 2 ) 0. 3 m 1 T 1 In!ft# L tz 

gfl$?&jLl mg p-Ni trophenylp 
hosphate disodium salt he 
xahydrate/0. IMNaCI/O. 1 M T 
ris HC 1 , pH 9. 5/5 0m I MgCl 2 ) 

o. i m i £*o;L. mur 2mm%&fcfoz#rc. 2& 

[^&*ffiIE5] 
C^jE^^S^^) Effl* 
[WiE*fft9li*] 0 0 7 2 
[^iE^^] £M 

[ 0 0 7 2 ] It&M 1 7 <ft*ttl::J:*DNA<&ttffl) 

77-y^^^-M13mpl8(0l a c * Z ®J$ 4 s © 

D — - > ^it-f h 2 9 ba s e 

U D N A cj Jj£H (MILLIPOREttIS, Cyc 1 
onePlus DNA/RNA Synthsize 
r) (Ci; 0 , «T<D*ge*iJ<ODN A££j5£Lfco 
£ js£D N A CD 3 ' *3S^6 2*B0)ffi5iJ©^lllCli, M 



( 13 ) ^ ftmW-S - 2 3 9 7 5 

X7t^75^h (M I L L I POR EttH) &ggE?U 2 

5 ' *SKtt\ 75 y U >*- (M I L L I POREtt 5 ' H^_N -GAG GAT CCC CGG GTA 

a) »*&/ufc\ is. etf>7^x77^7^y-f h ccg agc tcg aat tbc 3 * 



7D> hi-zsvmz- 
an&mm mm 

<72)»w« mm ®* 

Mj&UZZ&E®#%iVJ 1-18-1 e 

m^^^iKs^#mpr 1 - 1 8 - 1 a 

<72) 389I# £BJ 

)iC£f&£&EI§&#£l&r 1-18-1 B 

££3&££ES&#£Pr 1-18-1 b 
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